We estimate the relationship between international youth and professional tennis rankings. We find no difference between the predictiveness of rankings from age 14 & Under versus age 16 & Under competitions. The most persistent predictor of professional success is beating older top ranked juniors. Our results reveal stark gender differences. For example, ordinal junior rankings are more strongly associated with professional success for males than for females. In addition, future tennis stars are better signaled by U14 competition outcomes for females, but by U16 results for males.
Among the most universal dilemmas faced by individuals and organizations is the uncertain link between the information used to make career choices or hiring decisions and individuals' future productivity. At least three major bodies of related scholarship have investigated the following relationships: (1) the predictive values of information about high school and college aged individuals and career outcomes, (2) professional sports teams' draft choices and personnel decisions, and (3) expertise studies. Collectively, these related research areas document the tremendous uncertainty about the predictive value of early life outcomes.
We contribute to these literatures by assembling a novel data set consisting of world rankings that simplifies the relationship between youth and adult outcomes to measure success, and doing so for tennis, an individual sport. Our question is whether and how being a female or male superstar at age 16 or younger predicts success as a professional tennis player. We investigate the role of ordinal junior rankings, being ranked in the U14 (age 14 & Under) and U16 (age 16 & Under) categories, age differences within these categories, and gender differences. We test the hypotheses put forward by prominent tennis coaches that performances at age 12 do not provide useful information for future success on the professional tour (Unierzyski, 2003, and MacCurdy, 2006) . Also, we test the findings by Brouwers et al. (2012) that top ranked players younger than their competitors are not more likely to have successful professional careers (p. 417).
Data and Methodology
The most comprehensive sample of young potential tennis professionals are the players ranked in the U14 and U16 competitions of the Tennis Europe Junior Tour. We collect data for all female and male players born between 1977 and 1988, who were ranked at least once in the top 50 of these elite year-end rankings in the U14 or U16 categories. Our dataset contains 1,527 players (750 females). We match each player to their subsequent highest professional ranking achieved on the Women's Tennis Association (WTA) or the Association of Tennis Professionals (ATP)
Tours. 1 With a birth year cut-off of 1988 at the end of the 2013 season, all sample players were at least 25 years of age at the time of data collection.
We apply a logit regression framework, estimating the probability p of player i to achieve, say, a top 10 professional ranking:
where X i includes indicators for the player's best youth ranking (reached the top 3, top 4 to 10, etc.). We also estimate this equation using the continuous variable of the player's highest ranking in the U14 and U16 competitions and the respective squared terms to allow for nonlinearities.
Z i contains dummy variables for whether the player was younger than the age category in which they competed. Controls i include a gender dummy and the birth year of the player.
Estimating Career Success from Youth Rankings
Panel A of Table 1 shows the likelihood of youth players reaching professional rankings of the top 10, 50, 100, and 200. While the U16 players are slightly more indicative of future success, the outcomes of the U14 players do not significantly differ. About 30 percent of each sample achieved a professional ranking among the top 200, 21 percent among the top 100, 14 percent in the top 50, and 4 percent in the top 10. Panels B and C investigate potential gender differences within the U14 and the U16 samples. Note that U14 rankings predict success significantly better for females than for males, other than the top 10; U16 junior male rankings are more strongly associated with becoming a top 10 professional. Table 2 displays the results from estimating equation 1. First, we note the importance of ordinal rankings. For example, a top 3 U14 player has a 6.8 percent chance of reaching the top 10 on the professional circuit, relative to those ranked between 4 and 50 in that youth category.
This coefficient then gradually increases when estimating the probabilities to reach the top 50, 100, and 200. We observe a similar pattern for players ranked 4 to 10 in the U14 category. In the U14 sample the coefficients of top 3 and top 4 to 10 are not statistically different from each other at the 10 percent level for any of the definitions of professional success. After that, we see a drop in magnitudes for players ranked 11 to 20, however their chances are still significantly increased, compared to players ranked 21 to 50. These relationships are roughly comparable for Standard errors in parentheses. * p < 0.10, * * p < 0.05, * * * p < 0.01.
All regressions include a variable indicating the player's birth year and a gender dummy.
The second major conclusion from Table 2 is that beating top-ranked, older players is a particularly strong predictor of future professional success. Note that being one year younger than the age category in which they compete increases the odds of better professional outcomes for 13 year old players in the U14s, but not for 15 year old players in the U16s. The inflated standard errors for U14 players two or more years younger reflect the low number of observations (17 players), all of whom are female.
Next, rather than pooling our data, we analyze it by gender. Table 3 displays results from including the highest achieved youth rankings in the U14 sample (highestu14) and its squared term to better allow for nonlinearities. We continue to find that ordinal youth rankings matter substantially more for males than for females, whereas age matters for both. In fact, the highest achieved U14 ranking for women is only significant when defining success as reaching the top 200. For males, on the other hand, ordinal rankings are significant throughout all definitions of professional success. The coefficients on being ranked at the age of 13, however, are not statistically different across genders. Finally, females age 12 and younger had a much greater likelihood of professional success than did their peers, namely more than a third ultimately ranked among the top 100 pros. The U16 subsamples (not displayed) yield results akin to those in the U14 category. What youth outcomes best predict future success? For females in the U14 category, the combination of being in the top 50 at age 12 and under, in addition to reaching the top 10 in these rankings at some point produces a 70 to 80 percent chance of reaching the top 100 on the 2 The predicted probabilities are calculated as probi = 1 1+e −logit(p) i following Greene (2003) . We are using all four subsamples (female/male for U14/U16) individually and estimate the outcome for a reference player born in 1980. Notice that functions for u16a and u16b are almost identical.
professional tour. In fact, three of the precocious 12 and under girls in our U14 sample became the top players in the world: Kim Clijsters, Justine Henin, and Martina Hingis. For males, these odds hold for somebody who reached the top 50 U16 at the age of 14 and is ranked in the top spot in those rankings at some point.
Conclusions
We estimate the relationship between international youth tennis rankings and professional tennis success. In contrast to some coaches' claims and researchers results, we find strong evidence of the predictiveness of ordinal rankings and of being younger than one's competitors. In addition, our results reveal stark gender differences, namely being younger than the age category is particularly predictive for U14 girls and ordinal rankings matter more for males.
